The study aimed to investigate factors influencing older adults' physical activity engagement over time. The authors analyzed 3 waves of data from a sample of Israelis age 75-94 (Wave 1 n = 1,369, Wave 2 n = 687, Wave 3 n = 154). Findings indicated that physical activity engagement declined longitudinally. Logistic regressions showed that female gender, older age, and taking more medications were significant risk factors for stopping exercise at Wave 2 in those physically active at Wave 1. In addition, higher functional and cognitive status predicted initiating exercise at Wave 2 in those who did not exercise at Wave 1. By clarifying the influence of personal characteristics on physical activity engagement in the Israeli old-old, this study sets the stage for future investigation and intervention, stressing the importance of targeting at-risk populations, accommodating risk factors, and addressing both the initiation and the maintenance of exercise in the face of barriers.
Physical activity in old age has been related to reduced morbidity and mortality and improved fitness, overall health, and quality of life for older adults (Blair et al., 1996; Burbank, Padula, & Nigg, 2000; Ellingson & Conn, 2000; Morey et al., 1996) . Longitudinal studies on aging have shown that physical activity is associated with better cognition (van Gelder et al., 2004) , better subjective health (Leinonen, Heikkinen, & Jylha, 2001) , greater independence in activities of daily living (Stessman, Hammerman-Rozenberg, Maaravi, & Cohen, 2002) , and increased longevity (Stessman, Maaravi, Hammerman-Rozenberg, & Cohen, 2000) . Despite the benefits of exercise, Israeli health statistics (Shemesh & Rasuli, 2003) reveal that only 35.6% of people age 60 and above reported engaging in some sort of physical activity.
Longitudinal Findings on Physical Activity
Only three longitudinal studies have examined the changes in physical activity engagement with old age and the longitudinal predictors of these changes (Bijnen, Feskens, Caspersen, Mosterd, & Kromhout, 1998; Burton, Shapiro, & German, 1999; Gallant & Dorn, 2001 ). Thus, little is known about trends in how physical activity changes with age. With regard to the trajectory of physical activity engagement in old age, longitudinal findings show that physical activity tends to decrease with age (Bijnen et al.; Burton et al.) .
Longitudinal predictors of greater engagement in physical activity include demographics such as younger age (Burton et al., 1999) and, for women (Gallant & Dorn, 2001 ), higher income (Gallant & Dorn) and higher levels of education (Gallant & Dorn) . In addition, engagement in physical activity has been predicted by better health and function, including good health (Burton et al.) , fewer chronic conditions (Gallant & Dorn) , higher subjective health (Gallant & Dorn) , and better functional health (Gallant & Dorn) . Social-network factors including greater formal social integration (participation in meetings, programs, clubs, organizations, and, for Black women, religious services) and higher levels of general social support (for White women), including having someone to remind one to take care of one's health (for White men), have also been found to predict engagement in physical activity (Gallant & Dorn) . Finally, the belief that physical activity is important to one's health predicts engagement in physical activity (Burton et al.) .
Cross-Sectional Findings on Factors Related to Physical Activity
In contrast with the small number of longitudinal studies on physical activity engagement in old age, there is a vast number of studies with cross-sectional findings on the correlates of engaging in physical activity in old age. Cross-sectional studies have shown lack of engagement in physical activity to be associated with demographics such as older age (Conn, 1998; DiPietro, 2001; Friis, Nomura, Ma, & Swan, 2003; Litwin, 2003; Loland, 2004; Rhodes et al., 1999; Schutzer & Graves, 2004) in older men, (Lian, Gan, Pin, Wee, & Ye, 1999) , being female (Lee & Laffrey, 2006; Rhodes et al.) , having less education (Clark, 1995; Friis et al.; Litwin; Loland; Walsh, Pressman, Cauley, & Browner, 2001 ) for men (Lian et al.) , and having lower income (Friis et al.; Lee & Laffrey; Loland) . In addition, being widowed or married was associated with less frequent walking (Friis et al.) , as opposed to being single or divorced/separated.
Negative health behaviors have also been associated with lack of engagement in physical activity, for example, health behaviors such as smoking (Lian et al., 1999; Walsh et al., 2001) , poor dietary habits (Lian et al.) , and obesity (Walsh et al.) . In addition, indicators of poorer health are related to not engaging in physical activity (Lian et al., 1999; Rhodes et al., 1999) , including lower subjective health (Friis et al., 2003; Lee & Laffrey, 2006; Litwin, 2003; Wolinsky, Stump, & Clark, 1995) , worrying about one's health (Wolinsky et al.) , depression (DiPietro, 2001; Walsh et al.) , and having an illness and using medication (Loland, 2004) . Moreover, lack of physical activity engagement is related to greater functional limitations including activity limitations (Friis et al.) , lower body limitations (Rhodes et al.; Wolinsky et al.) , and physical disability (Litwin) .
Having a smaller social network (DiPietro, 2001; Lian et al., 1999) , less social support (DiPietro; Lian et al.) , and less contact with others (Lian et al.; Litwin, 2003; Walsh et al., 2001 ) were related to not engaging in physical activity, as were less nonkin social support (Wolinsky et al., 1995) , lacking family encouragement (Lian et al.) , and having infrequent or restricted contact with people (Lian, et al.; Litwin) . Finally, greater self-efficacy for exercise has been found to relate to engagement in physical activity (Cohen-Mansfield, Marx, & Guralnik, 2006; Conn, 1998; DiPietro; Lee & Laffrey, 2006; , as have positive attitudes toward exercise (Chang, Leveille, Cohen-Mansfield, & Guralnik, 2003) and knowledge of its benefits (DiPietro; Lian et al.; Rhodes et al., 1999) .
With the increasing number of older adults, their high rates of physical inactivity, and the known physiological and psychological benefits of regular exercise for older adults, further longitudinal research is required to identify the course of physical activity in old age and the factors influencing physical activity and inactivity over time. Although the general expectation is to find a trend of decline in physical activity with the advancement of age, an essential task of longitudinal studies is to record differential trajectories of decline, stability, and improvement in older adults' functioning. This task of differential examination is particularly intriguing in the old-old (age 75+), rather than the old, population because it may shed light on the vital antecedents of staying well in the face of imminent frailty and finitude. In addition, the longitudinal nature of this study enables an examination of the relationship between health and physical activity engagement, namely, whether health factors predict change in physical activity over time and whether physical activity change over time predicts health. Therefore, addressing the aforementioned tasks, the purpose of this study is to investigate the following questions: (a) How does frequency of engagement with physical activity change with time after the age of 75? (b) What factors predict decline or increase in physical activity in very old age?
Methods

Participants
Participant information was taken from the Cross-Sectional and Longitudinal Aging Study (CALAS), which studied the health, mental, and social status of Jews age 75 years and older living in Israel. Participants were randomly selected from the Israeli National Population Register, a complete listing of the Israeli population maintained by the Ministry of the Interior, and stratified by age (75-79, 80-84, 85-89, 90-94) , gender, and place of birth (Europe or America, Middle East or North Africa, Israel).
Of the initial potential sample of 2,400 individuals age 75-94 drawn on January 1, 1989, from the National Population Register, 1,820 (75.8%) were located and interviewed, 15.7% of the sampled individuals were not located, and an additional 8.5% refused to be interviewed. Of the 1,820 individuals who were interviewed, 75.2% (n = 1,369) were interviewed in person and 24.8% (n = 451) were proxy interviews. The proxy interviews were excluded from the current analyses because of significant missing data and because some of the study variables are less reliable for proxy interviews. This procedure has also been applied in similar studies (Ben-Ezra & Shmotkin, 2006; Shmotkin, Blumstein, & Modan, 2003; Walter-Ginzburg, Blumstein, Chetrit, & Modan, 2002) . Three waves of data were collected (Wave 1, 1989 (Wave 1, -1992 Wave 2, 1993 Wave 2, -1994 and Wave 3, 2000-2002) , with an average gap of 3.5 years between Wave 1 and Wave 2, an average of 8.2 years between Wave 2 and Wave 3, and an average of 11.7 years between Wave 1 and Wave 3. Of the 1,369 self-responding participants from Wave 1, in-person interviews were collected for 687 participants at Wave 2. Because of missing data on physical activity for 6 participants, the sample for this article is 681 participants. Wave 3 included 164 participants, all of whom were self-responding (only self-responding participants were interviewed). Ten of these participants were only interviewed at Wave 1 and Wave 3, and 154 were interviewed at all three waves. A description of participant characteristics at Wave 1 is presented in Table 1 for the sample examined in this article, namely, participants who were interviewed at both Waves 1 and 2 and could thus be compared in terms of change in physical activity over time.
Procedure
The study is a secondary analysis of the CALAS data, other parts of which have been published previously (Ben-Ezra & Shmotkin, 2006; Walter-Ginzburg, Shmotkin, Blumstein, & Shorek, 2005) . The questionnaire that was used was based on previous epidemiological studies of older adults (Cornoni-Huntley, Brock, Ostfeld, Rayhor, & Wallace, 1986; Kovar & Fitti, 1987) , translated into Hebrew, and adapted to the Israeli environment. Multilingual trained interviewers interviewed participants in their residence. Participants with low fluency in the Hebrew language were interviewed in their native language. The interviewers read aloud the questions as phrased in the study questionnaire booklet and recorded the participants' responses. The study was formally approved by the Helsinki Committee of Tel-Hashomer Hospital, and the participants signed an informed consent. In this analysis, we analyzed the information collected in the interviews regarding physical activity engagement, demographics, health, function, and social support.
Study Variables
Dependent Variable. Physical activity engagement was measured by the frequency of participation in five activities requiring physical effort (Cornoni-Huntley et al., 1986; Pate, 1995) : walking 2 km (~1.3 miles) without resting, gardening, and doing three other strenuous or sportive activities. The final score was coded 1 = does not do any of the five activities at all, 2 = exercises less than once a week, 3 = one or two times a week, or 4 = three or more times a week (range 1-4). money to get by on your own?"), residence status (living at home or institutionalized), and living alone (the number of people the participant was living with).
Functional Status. A score for activities of daily living (ADL; Katz, Downs, Cash, & Grotz, 1970; Katz, Ford, Moskowitz, Jackson, & Jaffe, 1963; Lawton & Brody, 1969) was calculated as the sum of difficulty (ranging from 0, indicating no difficulty, to 3, indicating much difficulty, per item) for each of seven activities: walking across a small room, washing, grooming, dressing, eating, moving from bed to a chair, and using the toilet (range 0-21). The Cronbach's alpha reliabilities for ADL at Waves 1 and 2 for the 681 participants are .83 and .88, respectively. A score for instrumental activities of daily living (IADL; Fillenbaum, 1985) was calculated as the sum of the difficulty (ranging from 0 to 3 per item) for each of seven items: preparing meals, doing daily shopping, doing nondaily shopping (buying clothing, sweets, and presents), doing easy housework (making the bed, washing dishes), doing difficult housework (washing floors, cleaning windows), going by oneself to the nearest bus stop, and doing laundry (range 0-21). Studies have found this scale to have good content, discriminant, and criterion validity, as well as interrater reliability (Duke University Center for the Study of Aging and Human Development, 1978; Fillenbaum & Smyer, 1981) . The Cronbach's alpha reliabilities for IADL at Waves 1 and 2 for the 681 study participants are .84 and .92, respectively.
Physical Health. Comorbidity (Cornoni-Huntley et al., 1986) referred to the number of conditions the person reported having (e.g., high blood pressure, diabetes, heart attack, respiratory disease, osteoporosis, depression, and Parkinson's disease; range 0-10, more than 10 diseases was recoded as 10). Doctors' visits refers to the number of doctors' visits in the last month (0 = no visits, 1 = one visit, 2 = two to four visits, or 3 = five or more visits; range 0-3). Nurses' visits refers to the number of nurses' visits in the last month (0 = no visits, 1 = one visit, 2 = two to four visits, or 3 = five or more visits; range 0-3). Medications refers to the number of medications the person was taking, which was determined by inspection of medications by the interviewer (range 0-8). Subjective health was measured by a question asking the person to define his or her health currently on a scale from 1 to 4, with 1 indicating terrible and 4 indicating excellent.
Mental and Cognitive Function. Cognitive malfunction was assessed using the Orientation-Memory-Concentration Test of Cognitive Impairment (Katzman et al., 1983) , which measures the weighted number of difficulties one has in answering questions requiring one to state the time, the month, and the year; repeat an address, memorize the address, and repeat it later; count to 20; and name the months of the year (1 = 0-8 difficulties, 2 = 9-19 difficulties, or 3 = 20 difficulties or more; range 1-3). The Cronbach's alpha reliabilities for cognitive malfunction at Waves 1 and 2 for the 681 participants are .69 and .68, respectively. Depressive symptoms were measured using the Center for Epidemiologic Studies Depression Scale (Radloff, 1977) , a 20-item scale with four answer categories that measures the frequency of experiencing depressive symptoms (e.g., loss of appetite, anxiety, and fear) in the previous month (0 = not at all, 1 = sometimes, 2 = most of the time, or 3 = almost every day; range 0-3). Cronbach's alpha reliabilities for depressive symptoms at Waves 1 and 2 for the 681 participants are .88 and .90, respectively.
Social Support. Social support was measured by asking how the person had spent the last Passover (1 = alone, 2 = with strangers, or 3 = with close family or friends; range 1-3).
Statistical Analysis
Paired t tests were performed to compare frequency of physical activity at Waves 1 and 2, Waves 2 and 3, and Waves 1 and 3. Alpha values were adjusted from .05 to .017 in accordance with Bonferroni adjustment calculations. In addition, exploratory bivariate analyses using t tests and chi-square (χ 2 ) tests were performed to (a) compare participants who engaged in physical activity (scores between 2-4) at both Waves 1 and 2 with those who engaged in physical activity at Wave 1 but did not engage in physical activity at all at Wave 2 and (b) compare participants who did not engage at all in physical activity at either Wave 1 or Wave 2 with those who did not engage in physical activity at Wave 1 but did so at Wave 2. To control for the multiple comparisons used in the exploratory analyses, logistic regressions were conducted for each of the two comparisons, using Wave 1 variables that were found to be significant in the bivariate analyses as predictors. These analyses were not done for the third wave because the sample of participants who survived to the third wave was too small to compare subgroups within it. To examine the direction of influence between health and physical activity, we conducted a repeated-measures multivariate analysis of variance (MANOVA) comparing health variables (comorbidity, number of medications, subjective health, doctors' visits, and nurses' visits) at Waves 1 and at Wave 2 on a subsample of participants who stopped exercising between Waves 1 and 2. In addition, a forced-entry multivariate linear regression was performed on participants who were physically active at Wave 1 to predict health at Wave 2 by age, gender, health at Wave 1, cognitive malfunction at Wave 1, and physical activity at Wave 2 (maintenance vs. stopping). For all the analyses mentioned, p values smaller than .05 were considered statistically significant, and Bonferroni adjustments were performed when necessary. All analyses were performed using SPSS, version 15.0, statistical software for Windows (SPSS, Inc.).
Results
Change in Physical Activity Over Time
Frequency of physical activity engagement declined from Wave 1 to Wave 2, mean scores 2.20 and 1.86, respectively, t(680) = 6.07, p < .001; from Wave 2 to Wave 3, mean scores 2.34 and 2.03, respectively, t(139) = 2.42, p = .017; and from Wave 1 to Wave 3, mean scores 2.60 and 1.97, respectively, t(152) = 5.44, p < .001. After the Bonferroni adjustment for multiple comparisons (requiring the p value to be less than .017), findings indicated that the decline in physical activity remained significant from Wave 1 to Wave 2, from Wave 2 to Wave 3, and from Wave 1 to Wave 3. In addition, binomial tests indicated a significant increase in the percentage of participants who were not physically active between Wave 1 (52.4%) and Wave 2 (64.6%; n = 681, p < .001) and between Wave 1 (37.3%) and Wave 3 (58.8%; n = 153, p < .001). The percentage of people who were not physically active increased from Wave 2 (47.9%) to Wave 3 (54.6%; n = 140), but the difference was not statistically significant (p = .07). The significant results remained significant after Bonferroni adjustments for multiple comparisons.
Factors Related to Discontinuation of Physical Activity
Of the 681 (six cases with missing values were deleted) participants who selfreported their frequency of physical activity engagement at both Waves 1 and 2 (see Table 1 for participant characteristics), 324 reported some level of exercise at Wave 1, with 182 of them continuing to exercise at Wave 2 and 142 of them stopping. Exploratory t tests and cross-tabulations performed to compare these two groups (Table 2) showed that people who maintained physical activity at Wave 2 tended to be significantly younger, male, married, and noninstitutionalized and had fewer IADL difficulties, lower comorbidity, fewer doctors' and nurses' visits, fewer medications, better subjective health, lower levels of depression, and lower cognitive malfunction at Wave 1 than those who did not maintain physical activity at Wave 2. In addition, those who maintained physical activity at Wave 2 were significantly more physically active at Wave 1 than those who did not maintain physical activity at Wave 2.
A logistic regression conducted to clarify which of the variables that were significant predictors in the exploratory analysis independently predicted a decrease in physical activity (Table 3) showed that female gender (odds ratio [OR] = 0.50, 95% confidence interval [CI] = 0.26-0.96; p < .05), older age (OR = 1.07, 95% CI = 1.01-1.13), and more medications (OR = 1.17, 95% CI = 1.01-1.36) are independent significant risk factors for stopping physical activity at Wave 2.
Factors Related to Initiation of Physical Activity
Among the 681 participants, 357 did not exercise at all at Wave 1, with 298 continuing not to exercise at Wave 2 and 59 engaging in some level of physical activity at Wave 2. Exploratory t tests and cross-tabulations (Table 4) indicated that people who began to exercise at Wave 2 tended to have higher ADL and IADL functioning at Wave 1, fewer nurses' visits, and lower cognitive malfunction (i.e., better cognitive function) and to have spent the last Passover with close friends or family (an indicator of having a social network) in comparison with those who were inactive at Wave 2.
A logistic regression (Table 5 ) with the significant variables yielded only better cognitive function (OR = 0.52, 95% CI = 0.30-0.88 for cognitive malfunction; p = .02) as a predictor of starting physical activity at Wave 2. In addition, having fewer IADL difficulties (OR = 0.93, 95% CI = 0.86-1.00) approached statistical significance (p = .053) in predicting the start of physical activity at Wave 2.
Physical Activity and Health: Directions of Influence
The results in the section on factors related to discontinuation of physical activity showed that poorer health was related to discontinuation of physical activity between Waves 1 and 2. To explore the relationship between physical activity and health further, we chose to examine whether discontinuation of physical activity was associated with decline in health between those waves. A repeated-measures MANOVA examining changes between health variables (comorbidity, number of medications, This range is categorized: 0 = 0 visits, 1 = 1 visit, 2 = 2-4 visits, and 3 = 5 or more visits. *p ≤ .050. **p ≤ .010. ***p ≤ .001. subjective health, doctors' visits, and nurses' visits,) at Waves 1 and 2 in those who stopped exercising between Waves 1 and 2 showed a significant within-participant effect, F(5, 103) = 5.54, p < .001, indicating a decline in health over time. As for univariate analyses, they were statistically significant for increased comorbidity with time, F(1, 107) = 7.04, p < .010, and for increased number of medications, F(1, 107) = 22.43, p < .001; approached significance for subjective health, F(1, 107) = 3.185, p = .077; and were not significant for physician and nurse visits. A forced-entry multivariate linear regression predicting health at Wave 2 by health, age, gender, and cognitive malfunction at Wave 1 and stopping physical activity at Wave 2 showed that poorer health at Wave 1 and becoming physically inactive at Wave 2 significantly (p ≤ .010) predicted having poorer health at Wave 2. This was true both when health was measured as subjective health and when it was measured as comorbidity (complete results are available from the authors).
Discussion Change in Physical Activity Over Time
Findings indicated that engagement in physical activity declined longitudinally, agreeing with past longitudinal studies that found a negative association between physical activity and age (Bijnen et al., 1998; Burton et al., 1999) . The longitudinal design of the study enables an exploration of the reasons for this decline.
Physical Activity and Health: Directions of Influence
The association between good health and exercise, which was documented in this study, as well as in others (Burton et al., 1999; Gallant & Dorn, 2001) , could be interpreted as suggesting that lack of exercise is responsible for decline in health and function or, alternatively, that a decline in health and function precludes physical activity. Our results show that for a portion of the population, the latter seems to be correct: When examining those who exercised at Time 1, those who were in worse health were more likely to discontinue exercise at Wave 2 than those who were in better health. Theoretically, their health could have improved between Waves 1 and 2, even though they stopped exercising. We found, however, significant reductions in health (comorbidity and medications) for this subgroup between Waves 1 and 2, indicating that those who stopped physical activity also experienced a reduction in health. This finding is consistent with the report of health problems as the most common barrier to exercise in older adults . On this basis, several intervention directions can be suggested: targeting those with ill health for maintenance of physical activity levels and adaptation of their physical activity to their health condition, relieving pain that may prevent these people from engaging in physical activity, and promoting both an understanding of the importance and benefits of exercise under conditions of ill health and self-efficacy for exercise in ill health.
The opposite mechanism, whereby physical activity influences health, is also shown by our findings indicating a reciprocal relationship between the two factors. Our findings showed that poorer health at Wave 1 and becoming physically inactive at Wave 2 significantly and independently predicted having poorer health at Wave 2. This indicates that physical activity does have a significant influence on health, even when the initial state of health is controlled for, supporting the hypothesis of a reciprocal causal relationship between the two factors.
Factors Related to Change in Physical Activity Over Time
Our finding that married status is associated with maintenance of physical activity only in the bivariate analysis may be a result of the collinearity among variables (Table 1) , whereby married persons in the sample were more likely to be male, younger, and in better health, which are indeed the three variables we found to independently predict maintenance of engagement in exercise at Wave 2. We also found that women were less likely to engage in physical activity than were men, supporting previous cross-sectional findings (Clark, 1995; Lian et al., 1999) . This finding could be explained by the poorer health of women but also possibly by factors outside the scope of this study, such as socialization.
Despite the significant bivariate relationships of health, mental health, and cognitive function with physical activity, the multivariate analysis revealed age, gender, and number of medications as the most parsimonious predictors of decrease in frequency of physical activity engagement with increasing age. This outcome might be explained by the interrelationships found in most community aging studies among functional and sociodemographic variables. In general, women tend to be older, be unmarried and live alone, and have poorer levels of health, mental health, and physical and cognitive function (see Table 1 ). From the point of view of planning preventive services, even among older adults who already exercise, women and the old-old should be targeted to ensure maintenance of physical activity in the face of physical and social losses. An examination of factors longitudinally predicting the initiation of physical activity in old age was unique to this study. Findings indicated that there were fewer predictors of increase in physical activity in old age than were found for decline in physical activity. This may reflect the smaller number of participants whose frequency of physical activity engagement increased and, indeed, the general trend of a decrease in frequency of physical activity engagement in the older population. Also contrasting the predictors of decline was the fact that the multivariate predictors of initiation of physical activity were indicators of function and not of sociodemographic variables. Indeed, even on the bivariate level, no demographic variables differed significantly between nonexercisers who did and did not initiate physical activity at Wave 2. The finding that functional status (IADL) and cognitive status were the best predictors of initiation of physical activity among those over 75 years of age suggests that cognitive resources may be needed to make a decision to initiate and maintain physical activity, as are the functional resources to implement the decision. The group of starters of physical activity at Wave 2 is small but particularly interesting because it apparently goes against the stream of general decline in old (and old-old) age. The finding that greater physical functioning approached significance in predicting the initiation of physical activity agrees with previous longitudinal findings of physical functioning predicting the maintenance of physical activity (Conn, 1998) . The finding that cognitive function predicts initiation and maintenance of physical activity is a unique finding of this study. Given that all participants completed self-report questionnaires at all waves, the effect of cognitive status on exercising was probably attenuated because of range restriction caused by the self-responding requirement. Despite this limitation, the finding may point to the higher cognitive demand required by both making a decision to initiate an exercise program and carrying it through. From a pragmatic point of view, new programs for initiating physical activity in this age group may need to assess the cognitive ability of participants and use cognitive interventions to enhance self-efficacy and motivate older adults with higher cognitive abilities to exercise. Those with cognitive difficulties or functional limitations would require more external support that would accommodate the program to their limitations and thus encourage them to participate despite their limitations.
Study Limitations
As in similar community-wide investigations, this study has some limitations. The use of self-responding respondents for the various waves reduced the sample size to 687 people who could be compared at Waves 1 and 2. Individuals who were not self-responding and were represented by proxies were demographically different from self-report participants-more likely to be women, be of Middle Eastern or North African origin, and have less than 5 years of formal education. Thus, the results obtained showing gender differences and differences based on level of education, as well as the lack of an effect for place of birth, may be biased because of the possible underrepresentation of these subgroups in the analysis. In addition, the attrition from Wave 1 to Wave 2 was very high (~50%) in this study. A comparison between those who participated in Wave 2 of the study and those who did not indicates that those who participated at Wave 2 were more likely to be more physically active, younger, more educated, married, and living at home and have enough money, better physical and mental health, and greater physical and cognitive function at Wave 1 than those who did not participate at Wave 2. In other words, those who were able to self-respond at Wave 2 were not a representative sample of Wave 1 participants; rather, the dependent variable under study, physical activity, affected attrition. Despite these limitations, this study is the only prospective analysis of longitudinal change in physical activity engagement conducted to date in Israel on a national random stratified sample of the old-old including institutionalized individuals.
Implications
This study sets the stage for future investigation focusing on the findings regarding physical health and cognitive function. Future research should examine the relationship between physical activity interventions for the old-old, personalized on the basis of risk factors, and the adoption, as well as maintenance, of physical activity engagement. Physical activity interventions that target specific sociodemographic variables such as age, gender, health, and depression may increase the chances of recruiting older people at risk. Future interventions need to target older adults who exercise despite poor health to encourage exercise continuation and to address specific health-related barriers, such as physical pain, that may interfere with the ability to pursue specific types of exercise. Similarly, programs that aim to help initiate physical activity among the inactive oldest old will have to assess not only physical function but also cognitive function and accommodate the program to the different subgroups in this population.
Conclusion
This article presents findings on one of the few longitudinal studies on predictors of physical activity in old age. In agreement with other studies, we found a longitudinal decline in physical activity. In this study, we examined both the predictors of declining physical activity in old age and the predictors of beginning to engage in physical activity in old age. Whereas female gender, older age, and taking more medications were significant independent risk factors for stopping exercise at Wave 2 in those physically active at Wave 1, higher cognitive status predicted initiating exercise at Wave 2 in those who did not exercise at Wave 1. Whereas relatively poor health was a predictor of discontinuation of physical activity among those physically active at Wave 1, those who discontinued suffered a significant further reduction in health. By clarifying the influence of personal characteristics on physical activity engagement in the Israeli old-old, this study sets the stage for future investigation and intervention, stressing the importance of targeting at-risk populations, namely, women, the oldest-old, and those with poor health, and addressing both the initiation and the maintenance of exercise in the face of barriers.
